Infinite Series Tests

Common Infinite Series

a) Zip converges if p>1 and diverges if 0 < p<1
=n

b) Zln—: converges if p>1 and diverges if 0< p<1
n=1 n

Geometric Series Test for Infinite Series Zar”
n=1

: = a .. .
a) Geometric Series Zarn converges to —— if r is between -1 and 1.
n=1 —r

b) Geometric Series Zar” diverges if r is not between -1 and 1.
n=1

nth Term Test for Infinite Series > a,

n=1

a) If lima, =0, then the series Zan diverges.

n—»00
n=1

b) If lima, =0, then the series Zan may converge (further investigation is needed).

N—o0
n=1

Note: nth Term Test does NOT say that if lima, =0 then the series Zan converges.

Nn—o0
n=1

Examples:

For the series Zl lima, = Iim1 =0 and Zl diverges to oo.

) n N—c0 n—o N el n

. &1 : .1 =1 .
For the series Z—Z, lima, =lim—-=0 and Z—z converges to a finite value,

2
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p-Series Test for Infinite Series Zip
n=1 n

. &1
a) If p >1 then the series Z—p converges.
n=1 n

b) If p <1 then the series Zip diverges.
n=1 n

Alternating Series Test for Infinite Series » (-1)"a,

n=1
The alternating series Z(—l)n a, converges if the following conditions are satisfied:
n=1

a) 0<a ,<a,

n+1

b) lima, =0

nN—o0

Integral Test for Infinite Series Zan where a, >0
n=1

Letf(n)=a,

a) The series Zan converges if j f (x)dx converges to a finite number.
n=1 1

b) The series Zan diverges if J f (x)dx diverges to infinity.
n=1 1



Basic Comparison Test for Infinite Series Z a, wherea, >0
n=1

a) To prove that Zan converges:
n=1

e Formanew series » b, suchthat ¥ a, <> b;
1

n=1 n=1

e Show that » b, converges.

n=1

b) To prove that ) a, diverges:

n=1

e Formanew series » b, suchthat >'b, <> a;
=1

n=1 n=1

e Show that » b, diverges to co.

n=1



Limit Comparison Test for Infinite Series Zan

n=1

a) To prove that Zan converges:
n=1

e Formanew series Y b, similarto > a;

e Showthat lim& =L >0

Nn—o0 bn

e Show that » b, converges.

n=1

b) To prove that D a, diverges:
n=1

e Form a new series an similar to Zan;

n=1 n=1

e Showthat lim& =L >0

N—0o0 bn

e Show that ) b, diverges.
n=1

where a, >0



Absolute Convergence

The series Z a, is said to converge absolutely if

n=1

i a converges and i|an| converges.
n=1 n=1

Conditional Convergence:

The series Z a, is said to converge conditionally if

n=1

i a, converges and i|an| diverges.
=1 =1

Ratio Test for Infinite Series )" a,

n=1
. |a L
a) If lim|—"| <1, then the series Zan converges.
X—>00 an —
. |a L :
b) If lim|—2 > 1, then the series ) a, diverges.
X—0 an el
. |a
c) If lim|—=%| =1, use another test.
X—0 an

Root Test for Infinite Series Zan

n=1

a) If limg/la,| <1, then the series > a, converges.
X—>0 —)

b) If limy/|a,| >1, then the series > a, diverges.
) IF lim la, | > g

X—>0

c)If Iimqﬁzl, use another test.



nth Degree Taylor Polynomial P, (x)
The polynomial P, (x) can be used to approximate values for f (x)

for values around c.

f"(c)(x —c)2 . f"(c)(x —c)3

P.(x)=f(c)+ f'(c)(x—c)+
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f '(C)(x—c)n Centered at ¢

Taylor Series )’
~  pl

(x—c)" is a power series representation of f (x).
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